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Description 

[0001] This invention relates to a liquid container 
which is designed to deliver a liquid, for example, a high 
quality carbonated beverage such as beer, ale, stout or s 
lager, so that a rich creamy foam is formed on top of the 
liquid by virtue of gas under pressure which is forced 
through at least one restricted orifice in an insert in the 
container so that the discharge of the gas into the main 
body of liquid in the container causes fine gas bubbles 10 
to enter the liquid in the container to assist in the forma- 
tion of such rich creamy foam. The present invention is 
also applicable to other carbonated liquids and non-car- 
bonated liquids (eg soft drinks such as, for example, 
fruit juices, squashes, colas, lemonades, milk and milk- is 
based drinks, and other alcoholic drinks such as, for 
example, spirits, liqueurs, wine or wine-based drinks) 
where it is desired to produce release of a stream of gas 
bubbles into the liquidon opening of the container. The 
present invention further relates to a method of manu- 20 
facturing such a liquid container. 
[0002] GB-A-1266351 discloses a number of designs 
of beverage container where a secondary chamber is 
located in the beverage container and contains gas 
charged to a pressure substantially above atmospheric 25 
pressure. A number of embodiments are described. In 
one embodiment, the secondary chamber is perma- 
nently in communication with the container via the 
restricted orifice and is charged with gas under pres- 
sure at the time of filling of the container. In another 30 
embodiment, the secondary chamber is filled with gas 
and the restricted orifice sealed with gelatine or other 
non-toxic substance which is intended to retain the gas 
under pressure within the secondary chamber but which 
dissolves when in contact with the beverage in the con- 35 
tainer so as to open the restricted orifice, in a further 
embodiment, the restricted orifice is provided in a flexi- 
ble wall of the chamber which is exposed to the pres- 
sure in the main body of the container, the arrangement 
being such that pressure in the main body of the con- 40 
tainer holds the region of the wall around the restricted 
orifice sealed against a grommet until the container is 
opened, whereupon the resultant release of pressure 
results in the seal being broken and permits the gas 
under pressure from the secondary chamber to jet into 45 
the beverage through the restricted orifice. For a variety 
of reasons, none of these designs have met with com- 
mercial success. 

[0003] EP-A-022721 3 discloses a beverage container 
wherein, instead of gas being jetted from the secondary so 
chamber by way of a restricted orifice, carbonated bev- 
erage or carbonated beverage followed by gas is jetted 
through the restricted orifice in order to induce fine bub- 
ble formation in the main body of the beverage. The sec- 
ondary chamber may be in the form of a moulded ss 
plastics hollow insert which, before use, is flushed with 
nitrogen to displace air therefrom which would other- 
wise cause oxidative spoilage of the beverage. The 



insert (with the restricted orifice facing downwardly) is 
then secured in place at the bottom of the container 
which at this stage is open at the top. The container is 
partially filled with the carbonated beverage, and then 
dosed with liquid nitrogen and sealed so that the liquid 
nitrogen evaporates to pressurise the sealed container. 
As a result of pressure equalisation, beverage derived 
from the main body of the container is forced into the 
insert so as to leave a pressurised headspace above 
the beverage in the insert The sealed and pressurised 
container is then pasteurised, packaged and stored 
before distribution and sale. Such an insert is specifi- 
cally designed to discharge beverage through the 
restricted orifice for the stated purpose of providing a 
greater efficiency in the development of the head in a 
liquid supersaturated with gas than will ejection of gas 
alone through the restricted orifice. However, it is now 
recognised that ejection of gas through the restricted 
orifice does produce better results, as acknowledged in 
EP-A-0520646 which discloses a similar insert to that 
used in EP-A-022721 3 but where, after filling and seal- 
ing, the container is quickly inverted so that restricted 
orifice lies within the headspace in the inverted con- 
tainer. If inversion takes place within a few seconds after 
filling and sealing, it is said that only a relatively small 
amount of beverage finds its way into the insert and 
such beverage is contained in a well in the insert below 
the restricted orifice so as to ensure that gas is ejected 
from the restricted orifice rather than beverage upon 
opening of the container. Thus, it is a problem with the 
system disclosed in EP-A-022721 3 that it is less effec- 
tive in producing the required effect upon opening of the 
container, whilst it is a problem with the system of EP-A- 
0520646 that prompt inversion of the container after fill- 
ing and sealing is an absolutely essential requirement in 
order to ensure that gas will be ejected from the insert 
upon opening of the container. An additional problem 
with the inserts of EP-A-022721 3 and EP-A-0520646 is 
that it is difficult to remove their enclosed air content by 
flushing, for example with nitrogen, before insertion into 
the container. 

[0004] WO-A-93/10021 discloses a number of differ- 
ent designs of device for discharging gas into a liquid 
such as beer in a container when the latter is opened, in 
most of these, a barrier embodied in a piston is provided 
for separating the container into a gas-containing region 
and a liquid -containing region. In most embodiments, 
the barrier is provided with a valve mechanism or a 
microporous membrane which allows gas to enter the 
liquid when the container is broached but which pre- 
vents liquid front entering the gas-containing region. 
During filling, the empty container is purged with nitro- 
gen to remove air, the piston is then inserted into the 
container which is then charged with liquid, sealed and 
pasteurised. During this procedure, the increased pres- 
sure within the sealed container forces the piston along 
the container to pressurize the gas. Whilst such an 
arrangement facilitates purging with nitrogen, it is rela- 
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ttvely expensive to produce because (a) the piston is rel- 
atively large in size and has to be accurately 
manufactured so that it will slide under pressure in one 
direction during charging but will resist sliding in the 
opposite direction when the container is opened, and 5 
(b) a valve mechanism or microporous membrane is 
required to be provided in most embodiments. In the 
cases where a microporous membrane is provided, it 
may be difficult to achieve the required rate of gas dis- 
charge into the liquid to produce effective foaming of the w 
latter. 

[0005] EP-A-0448200 discloses a design of insert or 
pod which operates in a similar manner to that 
described above in relation to EP-A-0227213 but which 
is magnetically retained in position in the can rather is 
than being held by flexible retaining tabs. Thus, much 
the same disadvantages as noted above for EP-A- 
0227213 apply here also. 

[0006] It is an object of the present invention to obviate 
or mitigate the above problems. 20 
[0007] According to one aspect of the present inven- 
tion, there is provided a sealed, openable liquid (eg. 
beverage) container which is pressurised to a pressure 
greater than atmospheric pressure and which is partly 
filled with liquid so as to define a primary headspace, 2s 
and a hollow body in the container, said hollow body 
having at least one first restricted orifice therein provid- 
ing communication between the interior of the hollow 
body and the interior of the container, the interior of the 
hollow body being partly filled with liquid so that said at 30 
least one first restricted orifice opens into a secondary 
headspace defined within the hollow body above the liq- 
uid therein when the container is in an orientation in 
which it is intended to be opened, said at least one first 
restricted orifice being of a size such that, despite being as 
in communication with the liquid in the container, it is 
effectively sealed against release of gas from the sec- 
ondary headspace into the liquid in the container until 
the latter is opened; 

characterised in that said hollow body has at least one 40 
second restricted orifice providing communication 
between the interior of the hollow body and the interior 
of the container, said at least one second restricted ori- 
fice being below said at least one first restricted orifice 
when the container is in an orientation in which it is 45 
intended to be opened, so that said at least one second 
restricted orifice is submerged in the liquid in the hollow 
body. 

[0008] Preferably, the hollow body comprises an 
insert, ie a part which is inserted into the container, so 
Such insert may be an enclosed hollow body having 
said orifices therein. In this case, the enclosed hollow 
body may have a flange by means of which the insert is 
secured in position in the container. 
Alternatively the insert may be an open-ended hollow ss 
body having said orifices therein and a flange to enable 
the open end to be closed by a wail of the container so 
that the interior of the body is in communication with the 



interior of the container only by way of the restricted ori- 
fices. As a further alternative, the hollow body may be 
defined by the wall of a recess in a base wall integrally 
formed with the container, said recess opening onto the 
outside of the container and being sealed by a closure 
externally of the container so that the interior of the hol- 
low body is defined between the recess in the base wall 
and the closure. 

[0009] For convenience and ease of understanding in 
the following description, said at least one first restricted 
orifice and said at least one second restricted orifice will 
be referred to hereinafter as "said at least one upper 
restricted orifice" and "said at least one lower restricted 
orifice", respectively. The terms "upper" and "lower" are 
used in relation to the container when in an orientation 
in which it is intended to be opened. 
[001 0] It is to be appreciated that the present invention 
relies on the phenomenon which will be referred to 
hereinafter as "the bubble point effect". The bubble point 
effect occurs when a bubble of gas is formed at a 
restricted gas/liquid interface. Surface tension forces 
acting around the periphery of the bubble have to be 
overcome before a bubble can form completely and 
break free into the liquid. Thus, in the present case, a 
certain minimum pressure difference across the upper 
restricted orifice is required to cause a bubble of gas to 
be released from the secondary headspace. In the 
present invention, the design is such that this minimum 
pressure difference is exceeded to allow release of gas 
from the secondary headspace into the liquid into the 
container only upon opening of the container. Internal 
pressure variations within the sealed container will inev- 
itably occur during subsequent processing after sealing 
(eg during pasteurisation and cooling), and as a result 
of pressure and temperature variations resulting from 
transportation and storage under varying temperature 
conditions. Such internal pressure variations occur at 
rates much lower than exist at the time of opening of the 
container and are accompanied by a pressure equalisa- 
tion within the hollow body by a net flow of liquid in the 
appropriate direction through said at least one lower 
restricted orifice which, being totally submerged in the 
liquid, is not subject to the bubble point effect. Under 
these conditions, the minimum pressure difference 
across the upper restricted orifice required to overcome 
the bubble point effect is never attained with the result 
that there is no flow of gas out of said at least one upper 
restricted orifice. 

[001 1 ] It is to be appreciated also that there will be an 
insignificant discharge of liquid from the hollow body 
through said at least one lower restricted orifice upon 
opening of the container because of the much greater 
resistance to flow of the liquid as compared with gas. 
Experiments using a transparent walled pressurisable 
container have shown that, upon opening of the con- 
tainer, it is the jetting of the gas from the secondary 
headspace through said at least one upper restricted 
orifice which produces the desired release of gas and 
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foaming of the liquid, and that there is no noticeable for- 
mation of foam in the region of said at least one lower 
restricted orifice. 

[001 2] One of the main factors affecting the magnitude 
of the bubble point effect is the size of the restricted ori- 
fice. Since the size of the restricted orifice also affects 
the rate of discharge of gas from the hollow body upon 
opening of the container, the size of said at least one 
upper restricted orifice has to be chosen to satisfy both 
requirements. Thus, it is possible to choose a single 
upper restricted orifice provided that it does not have a 
sufficiently large diameter for the bubble point to be 
insufficient to prevent undue loss of gas from the head- 
space in the hollow body before the container is 
opened. If this is a risk, then it is possible to obtain an 
equivalent gas flow rate by using more than one 
restricted orifice of the appropriate smaller size. Also, 
the size and number of the lower restricted orifices must 
be taken into account to achieve the desired result 
[0013] During sealing of the container, pressurisation 
also takes place and this causes liquid to be forced into 
the hollow body through the restricted orifices so as to 
compress the gas which fills the hollow body. During the 
sealing and pressurizing stage, it is possible for liquid to 
enter the hollow body through both the upper and the 
lower orifices since the pressure difference which 
occurs at this stage is usually sufficient to overcome the 
bubble point. Typically for a beverage such as beer, after 
the container has been pressurized, the beverage will 
compress the gas in the hollow body so that, in the 
sealed container, the beverage may occupy about 60 to 
75% of the inner volume of the hollow body, but never- 
theless such beverage does not contribute to any 
observable extent in the establishment of the desired 
foaming of the beverage upon opening of the container. 
[0014] The wetting characteristics of the surface at 
which the gas/liquid interface exists at said at least one 
upper restricted orifice also affects the magnitude of the 
bubble point effect. Ideally, the surface is hydrophobic 
rather than hydrophiiic. Thus, the whole of the hollow 
body may be made of a suitably hydrophobic polymer, 
e.g., polypropylene or polyethylene, or it may be formed 
of a hydrophiiic polymer or metal with a suitable hydro- 
phobic region in which said at least one upper restricted 
orifice is formed. For example, the hollow body may be 
formed of a metal such as aluminium apart from a sep- 
arately formed part or grommet of suitably hydrophobic 
material in which said at least one upper orifice is 
formed. Alternatively, said at least one upper restricted 
orifice may be formed in a metal part such as aluminium 
which is then coated with a suitable material, e.g. a lac- 
quer which not only serves to impart the necessary sur- 
face properties in the region of the orifice or orifices, but 
also serves to protect the metal against chemical attack. 
The above applies also to said at least one lower 
restricted orifice. 

[0015] The orifices may be formed by any suitable 
operation such as by a drilling, piercing (eg by a laser), 



punching or plunging operation as desired. If the hollow 
body is coated with a coating material such as a lacquer 
after formation of the orifices therein, then care should 
be taken to prevent the orifices from becoming 

5 obscured by the coating material or at least to allow only 
a relatively thin film of such coating material to form over 
the orifices such that the film can rupture at some stage 
of production so as to permit pressurization of the gas in 
the hollow body. Alternatively, the orifices may be 

10 formed in separate parts (eg as mouldings, pressings or 
forgings) which are fitted to the hollow body. 
[0016] Said at least one upper restricted orifice may 
be arranged to discharge upwardly into the body of liq- 
uid in the container. However, it may be advantageous 

is to arrange for said at least one upper restricted orif ice to 
discharge downwardly or sideways into the liquid. Like- 
wise, it is not necessary for said at least one lower 
restricted orifice to discharge downwardly, it/they may 
be arranged to discharge upwardly or sideways into the 

20 beverage in the container. Thus, it is not necessary for 
the upper and lower restricted orifices to be located in 
the upper and lower faces of the hollow body 
[001 7] Said at least one upper restricted orifice is pref- 
erably of circular cross-section, in which case the diarn- 

25 eter thereof may be in the range of 0.2 to 1.0mm, a 
preferred diameter range being 0.25 to 0.4mm. As far as 
said at least one lower restricted orifice is concerned, 
the same considerations may apply. In the case of a cir- 
cular lower restricted orifice, the diameter thereof can 

30 be in the same range of 0.2 to 1 .0mm, preferably 0.25 to 
0.4mm. The size of the lower restricted orifice depends 
not only upon the number thereof but also upon the cho- 
sen size and number of the upper restricted orifice or 
orifices. 

as [0018] Depending upon the manner in which the liquid 
container is processed, handled and stored after it has 
been sealed under pressure, it may be necessary for 
said at least one lower restricted orifice also to be of a 
size to support the bubble point effect to about the same 

40 extent as said at least one upper restricted orifice. For 
example in the case of a liquid requiring pasteurisation, 
if the container is inverted for pasteurisation and subse- 
quent cooling in such a manner that the upper and the 
lower restricted orifices are submerged in the liquid in 

45 the container, then said at least lower restricted orifice 
(which is exposed to the secondary headspace in the 
hollow body when the container is inverted) will need to 
exhibit the required bubble point effect to prevent loss of 
gas from the hollow body upon cooling following pas- 

so teurisation. 

[0019] The above variables can be selected by rela- 
tively simple trial and experiment having regard to the 
particular circumstances such as the type of beverage, 
the size of container, the internal pressure and the 

55 nature of the surface surrounding the restricted orifices. 
[0020] The hollow body itself may be formed by blow 
moulding in a single piece or formed in two or more 
parts which may be connected together by a snap-fit, 
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weld, crimps bayonettit, interference-fit or screw-fit con- 
nection. For example, the parts may be moulded out of 
a suitable polymer in the same moulding operation with 
an integral hinge and with respective formations thereon 
to enable the parts to be snapped together to form the ,5 
hollow body. If desired, an appropriate formation or for- 
mations (eg a channel or channels) may be provided on 
one or both of said parts which, when the latter are con- 
nected together, define at least some of the orifices. In 
the case where a flange is provided, this may be inte- to 
grafly formed with one of the parts of the hollow body. 
Since the hollow body is not required to be hermetically 
sealed, there is no need for there to be a complete seal 
between these two parts, just so long as the fit between 
such parts does not leak to such an extent that the 75 
desired bubble point effect is lost and the desired gas 
release upon opening of the container is not adversely 
affected. 

[0021 ] However^ in a currently preferred embodiment 
a base wall of the container is used to define part of the 20 
hollow body so that the item inserted into the container 
comprises a hollow body having an open end sur- 
rounded by a flange which is preferably shaped to con- 
form substantially to a portion of the base wall of the 
container with which it is engaged and which is retained 25 
in the container with the flange in sealing engagement 
with said portion of the base wall, the hollow body hav- 
ing said at least one upper restricted orifice and said at 
least one lower restricted orifice therein. 
[0022] Preferably, the hollow body is retained in the 30 
container by a layer of adhesive which is disposed 
between the flange and the base wall and which may 
also serve to seal the joint between the flange and the 
base wall. In the case where the hollow body is a closed 
hollow body, the adhesive does not have to withstand 35 
the pressure force upon opening, and so a compara- 
tively inexpensive adhesive, such as a hot melt adhe- 
sive or pressure sensitive adhesive, which does not 
need high temperature curing, can be employed. This in 
turn permits the insert to be formed from a relatively 40 
inexpensive plastics material which does not need to be 
particularly resistant to high temperatures. 
[0023] Preferably, said at least one upper restricted 
orifice is provided in or adjacent an end of the hollow 
body remote from the open end. 45 
[0024] Preferably, said at least one lower restricted ori- 
fice is provided in the hollow body adjacent said flange. 
[0025] The hollow body and the container may be 
formed of the same or dissimilar materials, eg alumin- 
ium, steel, plastics etc. so 
[0026] In the case where the hollow body is defined by 
the wall of an outwardly opening recess in the base wall 
integrally formed with the container, the container 
together with base wall and recess may be formed of 
PET (polyethyleneterephthalate) or PEN (polyethyl- ss 
enenaphthalate) by a blow moulding operation, followed 
by formation of said restricted orifices in the wail of the 
recess (eg by piercing the wall with retractable hot pins), 



and then closing the hollow body by sealing a disk (eg 
by ultrasonic welding) across the opening of the recess. 
Where the container is formed of PEN, the container 
after filling and sealing can be subjected to the usual 
pasteurisation procedure since PEN is sufficiently heat- 
resistant to withstand pasteurisation temperatures. 
However, when the container is formed of PET, it will 
normally be necessary to fill the container with bever- 
age and effect sealing under sterile conditions so as to 
avoid the need for subsequent heat pasteurisation. 
[0027] We have also found that it is preferred for said 
at least one upper restricted orifice to be defined by a 
passage having a length which is greater than the width 
of the orifice. This is because such an arrangement is 
more resistant to gas loss from the insert when the con- 
tainer is subjected to rough handling. Accordingly, in the 
case where the part of the hollow body defining such 
orifice is formed of a thin walled material (eg metal), it is 
preferred for such passage to be defined either by a 
separately formed element which is engaged in an 
aperture in said hollow body part or, more preferably, by 
a suitably shaped part of the material itself, eg by a 
deep drawing or impact extrusion operation. In the case 
where the hollow body is formed of plastics material, the 
passage may be moulded with the body. 
[0028] Preferably, said at least one upper restricted 
orifice is defined at one end of a tapered passage 
whose other end opens into the interior of the hollow 
body. Preferably, the tapered passage has a length of at 
least 1 .5 mm and the included angle of taper is prefera- 
bly about 5 to 20° and is more preferably about 5 to 12°. 
Preferably, for an upper restricted orifice having a diam- 
eter of about 0.25 mm, the opposite end of the tapered 
passage which opens into the interior of the hollow body 
has a diameter of about 1 .2 mm. 
[0029] It is particularly convenient for the tapered pas- 
sage to be provided in a plastics hollow body which may 
be formed of polypropylene or of a more temperature 
resistant plastics material, eg Nylon, if a heat curable 
resin such as an epoxy resin is used for securing the 
hollow body (or part thereof) to the base wail of the con- 
tainer. 

[0030] Preferably, said at least one lower restricted ori- 
fice is defined at one end of a tapered passage whose 
opposite end opens into the interior of the hollow body, 
with the taper decreasing towards said lower restricted 
orifice. The tapered passage preferably has a length of 
at least 1 .5mm. The included angle o1 taper is preferably 
about 5 to 20°, and is more preferably about 5 to 12°. 
[0031] The tapered passage may be frusto-conically 
tapered or it may include a "trumpet" shape or flare, i.e., 
one in which the end of the passage opening into to the 
hollow body has a curved flare thereto. 
[0032] The tapered passage defining said at least one 
upper restricted orifice and/or said at least one lower 
restricted orifice is preferably formed by a nozzle which 
is disposed within a localised recess in the hollow body 
to minimise the risk of damage to the nozzle during han- 
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dling before introduction of the hollow body (or part 
thereof) into the container. 

[0033] In order to secure the hollow body (or part 
. thereof) to the base wall of the container, instead of 
using a hot melt adhesive or a pressure sensitive adhe- s 
sive, it may be preferred to use an epoxy resin (eg a 1- 
partepoxy resin). 

[0034] In the case where the hollow body is formed of 
aluminium, it is convenient to perform a lacquering 
operation thereon in order to prevent direct contact 10 
between the beverage and the aluminium. Alternatively, 
stainless steel may be employed for providing an inert 
surface which is destined to be in contact with the bev- 
erage in use. As further alternatives, tinned steel or lac- 
quered steel may be employed. 15 
[0035] The upper and lower restricted orifices may be 
arranged so that when the container is inverted for pas- 
teurisation, either (a) only said at least one lower 
restricted orifice is exposed in the headspace or (b) the 
upper and the lower restricted orifices are disposed in 20 
the headspace within the inverted container. Because 
the hollow body used in all embodiments has upper and 
lower restricted orifices, it will be appreciated that it is 
relatively easy for liquid to enter the hollow body upon 
sealing and pressurisation. in fact, it can take as little as 25 
about 4 seconds for substantial amounts of liquid to 
enter the hollow body following sealing. In other words, 
pressure equalisation between the main body of the 
container and the hollow body occurs very rapidly under 
such circumstances. If it is impracticable to invert the 30 
container sufficiently rapidly after sealing to prevent 
substantial quantities of liquid entering the hollow body, 
then it may be possible for drainage of liquid from the 
hollow body to take place provided that the level of liquid 
inside the hollow body is higher than the level of liquid in 35 
the main body of the container. In this regard, it is pre- 
ferred to arrange for the upper restricted orifice in the 
inverted container to be submerged to the minimum 
possible depth below the surface of the liquid in the 
main body of the container in order to promote maxi- 40 
mum drainage of liquid from the hollow body. This ena- 
bles the size of the hollow body to be minimised for a 
given volume of gas which will be retained within the 
hollow body. Whilst theoretically the most complete 
drainage can occur when no part of the hollow body is 45 
immersed in the liquid in the main body of the inverted 
can, in practice there is a risk that the bubble point effect 
at the upper restricted orifice will impede proper drain- 
age of liquid from the hollow body under these condi- 
tions. 50 
[0036] When hollow bodies are being transported on 
a conveyor in side-by-side relationship prior to insertion 
into the container, there may be a tendency for the 
flange of one hollow body to ride up on top of the flange 
of an adjacent hollow body. This can create handling dif- ss 
ficulties. In order to overcome this disadvantage, it is 
preferred for the flange not to project outwardly beyond 
the periphery of the main portion of the hollow body to 
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an extent sufficient for the flange to ride up over the 
flange of an adjacent hollow body. 
[0037] In a preferred embodiment, the flange projects 
no further outwardly than the outer periphery of the hol- 
low body. This can conveniently be achieved by provid- 
ing the hollow body with a neck region from which the 
flange extends outwardly. Said at least one lower 
restricted orifice is preferably formed in the neck region 
so as to be as close as possfole to the base wall of the 
container. 

[0038] It is further to be appreciated that since the 
hollow body used in the present invention has upper 
and lower orifices therein, it is much easier to flush with 
nitrogen or other inert gas to remove air therefrom than 
a hollow body which only has a single restricted orifice 
therein since it is possible to flush merely by blowing the 
inert gas through the upper orifice so as to displace the 
air through the lower orifice, or vice versa. Additionally, 
with the hollow body as used in the present invention, 
there is no need to invert the liquid container for pas- 
teurization so as to ensure that the restricted orifice 
remains in the headspace, as in EP-A-0520646, 
although of course it is possible to invert the container 
for pasteurization if desired for other reasons. 
[0039] According to a second aspect of the present 
invention, there is provided a method of manufacturing 
a sealed, openable liquid container according to said 
one aspect of the present invention, said method com- 
prising the steps of: 

(i) inserting the hollow body as defined in said one 
aspect of the present invention into a container; 

(ii) with the hollow body being gas-filled, partly fill- 
ing the container with liquid so as to leave a primary 
headspace in the container; and 

(iii) sealing and pressurizing the container to a 
pressure greater than atmospheric pressure, 
whereby the interior of the hollow body becomes 
partly filled with liquid so that (a) said at least one 
upper (or first) restricted orifice opens into a sec- 
ondary headspace defined within the hollow body 
above the liquid therein and (b) said at least one 
second (or lower) restricted orifice is submerged in 
the liquid. 

[0040] Preferably, the hollow body has an open end 
and a flange surrounding the open end, and is provided 
in the container by securing the body to the container so 
that the flange of said hollow body is in sealing engage- 
ment with a base wall of said container. 
[0041] Preferably the hollow body is secured within 
the container using an adhesive which is disposed 
between the flange of the hollow body and the base wall 
of the container. 

[0042] Preferably also, before the container is partly 
filled with liquid, the hollow body is flushed with a non- 
oxidising gas, e.g. nitrogen, by passing said gas into the 
hollow body through said at least one upper restricted 
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orifice so that air within the hollow body is flushed out 
through said at least one lower restricted orifice. 
[0043] Embodiments of the present invention will now 
be described, by way of example, with reference to the 
accompanying drawings, in which:- 

Fig. 1 is a schematic side elevation showing a liquid 
container according to the present invention as 
applied to a beverage, the container being illus- 
trated in a condition in which it has been partly f Died 
with beverage but before seaming a top thereon 
and pressurising; 

Fig. 2 is an axial section showing the beverage con- 
tainer after sealing, pressurisation and pasteurisa- 
tion; 

Fig. 3 is an axial section showing the beverage con- 
tainer immediately upon opening thereof; 
Figs 4 and 5 are axial sections through alternative 
embodiments^ of a hollow body; 
Fig. 6 is a schematic perspective view of a hollow 
body forming part of an insert used in a container 
acairding to another embodiment of the present 
invention; 

Fig. 7 is a schematic cross-sectional view of the 
bottom part of a container incorporating the insert 
of Fig. 6; 

Fig. 8 is a view of the container of Fig. 7 during pas- 
teurization; 

Fig. 9 is a scrap section showing a first modification 
of the insert of Fig. 6; 

Fig. 10 is a scrap section showing a second modifi- 
cation of the insert of Fig. 6; 
Fig. 11 is a schematic view of another form of hol- 
low body; 

Fig. 12 is a sectional view of a detail of the hollow 
body of Fig. 1 1 showing an upper restricted orifice; 
Fig. 13 is a sectional view of a detail of the hollow 
body of Fig. 1 1 showing a lower restricted orifice; 
Fig. 14 is a schematic view similar to Fig. 1 1 of an 
alternative embodiment, and 
Figs 15 to 1 7 are schematic views showing the for- 
mation of a hollow body from an outwardly opening 
recess in a base wall of a blow-moulded container. 

[0044] Referring now to Fig. 1 of the drawings, the 
beverage container 10 is shown in a partly completed 
condition with an open top 12. An insert 14 defined by 
an enclosed hollow body 1 8 is secured to a base wall of 
the container 1 0 by a layer 16 of an adhesive such as a 
hot melt adhesive, although a mechanical fastening (not 
shown) such as a ring or legs which is/are braced 
against or an interference fit with the wall of the con- 
tainer 10 may alternatively be used. The hollow body 
18, in this embodiment, is formed of any suitable food 
grade plastics material or of a suitably lacquered alumi- 
num or aluminium alloy or of steel. The hollow body 18 
has a single upwardly directly upper restricted orifice 20 
of circular cross-section and a single downwardly 



directed lower restricted orifice 22 of circular cross-sec- 
tion in its upper and lower faces respectively, providing 
communication between the interior of the hollow body 
18 and the interior of the container 10. In this embodi- 

s ment, the diameters of the orifices 20 and 22 are the 
same (0.4mm), although this is not essential. 
[0045] The container 1 0 is partly filled with carbonated 
beverage 24 (e.g, beer, ale, lager or stout) at about 0 
deg C so as to leave a primary headspace 26. In this 

w condition, the upper and lower restricted orifices 20 and 
22 are submerged in the beverage 24 in the container 
10. At this stage, some beverage may enter the insert 
14. The headspace 26 is then dosed with a small quan- 
tity of liquid nitrogen sufficient to flush air from the head- 

75 space 26 and to provide the necessary pressurisation of 
the beverage container 10 after it has been sealed by 
seaming a top 28 thereto in a manner which is very well 
known in the art. Upon pressurization of the container, 
beverage under pressure is forced through at least the 

20 restricted orifice 22 and through the restricted orifice 20 
into the interior of the insert 14. This causes the gas in 
fie insert to be compressed to the condition illustrated 
on Fig. 2 until pressure equalisation occurs. In this 
state, there is a secondary headspace 23 in the insert 

25 above the level of beverage therein. The upper 
restricted orifice 20 opens into this secondary head- 
space 23, whilst the lower restricted orifice 22 is com- 
pletely submerged in the beverage. It will be 
appreciated, however, that in accordance with normal 

30 canning procedure, the beverage container after seam- 
ing is subjected to pasteurisation (usually in an inverted 
condition) before being cooled and subsequently pack- 
aged before distribution and sale. When inverted, the 
arrangement is such that the insert 14 is disposed with 

35 the upper restricted orifice 20 just below the surface of 
the liquid 24 in the container 10 so that the minimum 
amount of beverage can enter the insert 1 4. During pas- 
teurisation, the pressure within the container increases 
substantially (but relatively slowly) as a result of the ele- 

40 vated temperature of pasteurisation, but is force cooled 
or allowed to cool subsequently back to ambient tem- 
perature. 

[0046] When the container 10 is opened (see Fig. 3), 
for example, by operation of release tab 30 on the top 

45 28, the pressure within the container 10 is immediately 
released thereby causing a substantial pressure differ- 
ence to occur across the upper restricted orifice 20. 
This pressure difference exceeds the bubble point and 
results in gas jetting from the secondary headspace 23 

so in the insert 14 through the upper restricted orifice 20 to 
promote the formation of a swirl of bubbles upon dis- 
pensing of the beverage into a glass and the formation 
of a rich creamy head thereon. Because the resistance 
to flow of beverage is much greater than that of gas, 

55 there is scarcely any flow of beverage out of the insert 
14 through the lower restricted orifice 22. 
[0047] With the above-described insert, it is relatively 
easy to flush the insert 14 with nitrogen or any other 
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suitable inert or non-oxidising gas to displace the air 
therefrom before the insert 14 is used because of the 
provision of the orifices 20 and 22. The flushing gas can 
be introduced through one of the orifices, for example 
the upper restricted orifice 20, so as to displace the air § 
from the insert which is expelled through the other 
restricted orifice. This is a much easier operation to 
effect than to flush the air out of an insert having only a 
single restricted orifice therein. 

[0048] In the alternative embodiment illustrated in Fig. 10 
4, the body 18 of the insert 14 is formed with a plurality 
of upper restricted orifices 20 and a single lower 
restricted orifice 22. This enables the bubble effect to be 
retained with a greater potential gas flow rate through 
the orifices 20 upon opening of the container 10. Typi- is 
cally, the diameter of both of the orifices 20 and 22 is 
0.4mm. 

[0049] In the embodiment of Fig. 5, a plurality of upper 
restricted orifices 20 are provided which are arranged to 
eject gas downwardly into the beverage upon opening 20 
of the container. 

[0050] In all of the above described embodiments of 
insert, the insert may be formed of two parts which can 
be connected together e.g, by snap-fitting, without there 
to be any need for a hermetic seal between such parts. 25 
[0051] Referring now to Figs. 6 to 8 of the drawings, 
only the region of the container adjacent the bottom 
thereof is shown, the remainder of the container being 
as described above. In this embodiment, insert 14 is 
defined by hollow body 1 8 which has an open lower end 30 
surrounded by an annular flange 1 8a which is of such a 
frusto-conical shape that it conforms to the inwardly 
convex curvature of base wall 10a of container 10. The 
hollow body 18 tapers frust-conically inwardly away 
from flange 1 8a towards a top surface 1 8b having upper 35 
restricted orifice 20 therein. Lower restricted orifice 22 is 
provided towards the lower end of body 18 just above 
flange 18a. 

[0052] The hollow body 14, like the container 10, is 
formed of aluminium which has been lacquered after 40 
the orifices 20 and 22 have been formed therein so that 
all surfaces of the can 10 and insert 14 are lacquered 
including the walls of the orifices 20 and 22. Alterna- 
tively, tinned steel may be used instead of aluminium. 
The hollow body 18 is secured within the container 10 45 
by means of a layer of hot-melt adhesive 16 which is 
provided as a ring around the flange 18a and which also 
serves to seal the joint between the flange 18a and the 
base wall 10a. 

[0053] The hollow body 1 8 may be assembled into the so 
container 10 by providing a ring of the hot-melt adhesive 
16 around the flange 18a and allowing it to cool. Then, 
the bottom wall 10a of the container 10 is heated and 
the hollow body 18 with hot-melt adhesive 16 thereon is 
inserted into the container 10 (which has an open top at ss 
this stage) and pressed against the heated bottom wall 
10a to activate the hot-melt adhesive. The assembly is 
then allowed to cool to secure the hollow body 1 8 to the 



base wall 10a. Alternatively, a pressure-sensitive adhe- 
sive 16 or a two-part reactive adhesive, eg a silicone- 
based adhesive, may be employed. At this stage, the 
container 10 with insert 14 defined therein can be 
inspected for faulty adhesion using a vision system to 
ensure that there is a line of adhesive 16 extending 
completely around the periphery of the flange 18a and 
also to ensure that there are no unwanted blobs or 
extrusions of adhesive. The inspected containers 10 
can then be transported to a filling line to be filled with 
beer or other beverage. Just before the containers 10 
enter the filler, the inserts 14 are purged with an inert 
gas such as nitrogen so as to dilute the proportion of 
oxygen within the inserts 14 to the required extent (typ- 
ically about 1% by volume oxygen). Following this, the 
containers 10 are filled with beverage, sealed and pres- 
surized using liquid nitrogen and then pasteurized in an 
inverted condition as described above. 
[0054] During pressurization using liquid nitrogen, 
rapid boiiing-off of the latter results in a sharp pressure 
rise causing beverage to be forced through the orifices 
20 and 22. This may result in the production of a head 
of foam 24a above beverage 24b within the insert 14. 
When the container 10 is inverted for pasteurization, ini- 
tially the insert 14 contains foam 24a and beer 24b as 
illustrated in Fig. 8. A film of liquid beverage from the 
foam 24a may form over the orifice 22 to prevent the 
level of beverage 24b within the insert 14 from dropping 
to the level of beverage 24 within the main body of the 
can. Upon heating of the container 10 during pasteuri- 
zation, the resultant pressure increase within the can 1 8 
may promote breakage of any liquid film which has 
formed across the orifice 22 and allow the level of bev- 
erage 24b within the insert 14 to fall to the level of bev- 
erage 24 within the main body of the container 1 0. Thus, 
during pasteurization, the insert 14 is charged with gas 
under pressure from headspace 26 in the inverted con- 
tainer 10. 

[0055] Following pasteurization, the containers 1 0 are 
cooled to ambient temperature whilst still in the inverted 
condition. 

[0056] The insert 14 operates in the same manner as 
the inserts described above in relation to Figs 1 to 5 dur- 
ing storage, transportation and eventual opening of the 
container. 

[0057] In Fig. 9, the insert of Figs. 6 to 8 is shown with 
a separately formed element 50, eg of polypropylene, 
which is push fitted into an aperture in the end 18b and 
which has a passage 52 therethrough. In this embodi- 
ment, the passage 52 tapers frust-conically upwardly to 
define the orifice 20 at its upper end. The length of the 
passage 52 is greatly in excess of the diameter of the 
orifice 20. In this embodiment, the length to diameter 
ratio is about 7:1. 

[0058] In Fig. 10, the passage 52 is defined by a deep 
drawing or impact extrusion operation on the material 
used to form the hollow body 1 8 so as to produce f rusto- 
conically tapered portion 50. The use of such an elon- 
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gated passage 52 permits the bubble point effect to be 
maintained more effectively in the event of careless or 
rough handling of the container. 
[0059] Referring now to Figs 1 1 to 1 3 of the drawings, 
parts which are similar to those of the insert of Figs 6 to s 
8 are accorded the same reference numerals. Hollow 
body 18 is manufactured by a pressing operation 
effected in the axial direction of the body 18. In this 
embodiment, hollow body 18 has a plain (La, unta- 
pered) cylindrical region 18c which extends for the 10 
majority of the length of the body 18 from top surface 
18b. At its end remote from top surface 18b, cylindrical 
region 18c merges with a shoulder region 18d which 
tapers frusto-conically downwardly and inwardly to a 
neck region 1 8e from which annular flange 1 8a extends is 
outwardly. The outer diameter of flange 18a is margin- 
ally less than the diameter of cylindrical region 1 8c so 
that, when a line of side-by-side hollow bodies 18 are 
being conveyed and handled prior to insertion into the 
container, there is no risk that the flange 1 8a of one hoi- 20 
low body 1 8 will ride up over the corresponding flange of 
an adjacent hollow body. 

[0060] In this embodiment, the flange 1 8a includes an 
inner flange portion 18f which is flared outwardly away 
from neck region 1 8e at an angle, in this embodiment, of 25 
about 16° to the horizontal so as to accommodate for 
the curvature of the base wall 10a of the container (see 
Fig. 7). The flange 18a also includes curved outer lip 
portion 18g which abuts against the base wall of the 
container and prevents all of the adhesive from being 30 
squeezed out if the body 1 8 is pressed against the base 
wall of the container too firmly. The lip portion 18g main- 
tains a fixed gap between the inner flange portion 18f 
and the base wall of the container, into which gap the 
adhesive can spread. 35 
[0061] The top surface 18b is formed with a central 
recess 54 from whose base extends frusto-conically 
tapered portion 50 with upper restricted orifice 20. The 
portion 50 is located wholly within the recess so that the 
orifice is positioned just below the plane of the upper 40 
surface 1 8b. In this way, the portion 50 and orifice 20 are 
protected against inadvertent damage before and dur- 
ing insertion into the container. 
[0062] In this embodiment, lower restricted orifice 22 
is provided in neck region 18e which has a diameter 45 
nearly 30% less than the diameter of cylindrical region 
18c. The axial length of hollow body 18 in this embodi- 
ment is such that the top surface 18b with upper 
restricted orifice 20 lies just under the surface of the 
beverage in the inverted can (see Fig 8). This permits so 
beverage which has entered the insert before inversion 
to drain almost completely out of the insert 14 so as to 
maximise the volume of gas which is captured within the 
insert when the container is in the inverted condition. 
This has the advantage that no special measures are 55 
required to invert the container after sealing by seaming 
and before pressure equalisation has occurred. This is 
of particular advantage with inserts according to the 



present invention having upper and lower restricted ori- 
fices therein because pressure equalisation between 
the insert and the main body of the container occurs 
extremely rapidly after sealing and typically within one 
to two seconds. However, full pressure equalization may 
be delayed for about 7 to 12 seconds because the can 
pressure itself continues to rise for 5 to 1 0 seconds after 
sealing as a result of continued evaporation of liquid 
nitrogen. 

[0063] Preferably, the frusto-conical portion 50 has a 
length of about 3mm and tapers smoothly from a maxi- 
mum diameter of about 1 mm at the level of the base of 
the recess 54 to a minimum diameter of about 0.3mm 
(the diameter of the upper restricted orifice 20), whilst 
the recess 54 has a total depth which is about 0.5mm 
greater than the length of the portion 50. Preferably also 
the lower restricted orifice 22 has a diameter which is 
approximately the same as that of the orifice 20. 
[0064] Referring now to Fig. 14, the hollow body 18 
has the lower restricted orifice 22 formed in the same 
way as tfie upper restricted orifice 20 illustrated in Figs 
1 1 and 12. However, unlike the orifice 22 of Fig. 13, the 
orifice 22 of Fig. 14 is provided in cylindrical region 18c 
rather than in neck region 18e. The lower restricted ori- 
fice 22 is formed at the outer end of a portion 60 having 
a trumpet-like taper with a length of at least 1 .5 mm. In 
this embodiment, the orifice 22 has a diameter of 
0.3mm. The provision of such a shape of portion 60 
serves to assist in breaking any liquid f3m which may 
form across the orifice 22 at a stage when the container 
is inverted for pasteurisation so that the orifice 22 and 
portion 60 lie within the headspace in the inverted con- 
tainer. At this stage, the hydrostatic pressure of the 
excess liquid level within the insert 18 tends to draw the 
film of liquid inwardly from the orifice 22 thereby causing 
it to become more and more stretched until it bursts and 
allows drainage to occur readily through the orifice 20. 
[0065] As will be appreciated from Fig. 1 4, the portion 
60 is disposed in a localised recess 62 in the cylindrical 
region 18c so that it is protected as far as possible 
against accidental damage. 

[0066J In further modifications (not shown), one or 
both of the portions 50 and 60 is/are formed in a suita- 
ble plastics moulding which is push-fitted into an aper- 
ture in the metal insert. 

[0067] Referring now to Figs. 1 5 to 1 7 of the drawings, 
there is shown schematically a method of forming the 
hollow body 18 integrally with base wall 1 0a of container 
10. In this method, Rg. 15 shows container 10 including 
base wall 10a with outwardly opening recess 70 con- 
veniently formed of PET or PEN by a blow-moulding 
operation. This may be effected on a carousel-type 
mechanism so that the resultant moulding can be 
indexed to a piercing station at which a tool 72 (Rg 16) 
with hot pins 74 and 76 is introduced into the recess 70 
from below and actuated so as to cause the pins 74 and 
76 to puncture the wall of the recess at the required 
locations whereby to form the restricted orifices 20 and 



9 



17 



EP0 668 836 B1 



18 



22, respectively. Subsequently, the pierced container 10 
is indexed to an ultrasonic welding station at which the 
open end of the recess 70 is closed by means of a disk 
78 so that the hollow body 18 is closed and sealed. 

Claims 

1. A sealed, openable liquid container which is pres- 
surised to a pressure greater than atmospheric 
pressure and which is partly filled with liquid (24) so 
as to define a primary headspace (26), and a hol- 
low body (18) in the container (10), said hollow 
body (18) having at least one first restricted orifice 
(20) therein providing communication between the 
interior of the hollow body (18) and the interior of 
the container (10), the interior of the hollow body 
(18) being partly filled with liquid so that said at 
least one first restricted orifice (20) opens into a 
secondary headspace (23) defined within the hol- 
low body (18) above the liquid therein when the 
container is in an orientation in which it is intended 
to be opened, said at least one first restricted orifice 
(20) being of a size such that, despite being in com- 
munication with the liquid in the container (10), it is 
effectively sealed against release of gas from the 
secondary headspace (23) into the liquid (24) in the 
container (10) until the latter is opened; 
characterised in that said hollow body (18) has at 
least one second restricted orifice (22) providing 
communication between the interior of the hollow 
body (1 8) and the interior of the container (1 0), said 
at least one second restricted orifice (22) being 
below said at least one first restricted orifice (20) 
when the container is in an orientation in which it is 
intended to be opened, so that said at least one 
second restricted orifice (22) is submerged in the 
liquid in the hollow body (18). 

2. A container as claimed in claim 1, wherein the hol- 
low body (18) consists of an insert (14) which is an 
enclosed hollow body. 

3. A container as claimed in claim 2, wherein the 
enclosed hollow body (18) has a flange (18a) by 
means of which it is secured in position within the 
container (10). 

4. A container as claimed in claim 1 , wherein the hol- 
low body (18) comprises an insert (14) which is 
open-ended and has a flange (18a) to enable the 
open end to be closed by a wall (10a) of the con- 
tainer (10) so that the interior of the body (8) is in 
communication with the interior of the container 
only by way of the restricted orifices (20 and 22). 

5. A container as claimed in claim 3 or 4, wherein the 
wall (10a) is a base wall of the container (10), and 
the flange (18a) conforms substantially to a portion 



of the base wall (10a) of the container (10) with 
which it is engaged and which is retained in the 
container (10) with the flange (18a) in engagement 
with said portion of the base wail (10a). 

5 

6. A container as claimed in claim 3, 4 or 5, wherein 
the hollow body (18) is retained in the container 
(10) by a layer of adhesive (16) which is disposed 
between the flange (18a) and the wall (10a) and 

io which also serves to seal the joint between the 
flange (18a) and the wall (10a). 

7. A container as claimed in any preceding claim, 
wherein said at least one first restricted orifice (20) 

15 is provided in or adjacent an end of the hollow body 
(1 8) which is an upper end when the container is in 
an orientation in which it is intended to be opened. 

8. A container as claimed in any one of claims 3 to 7, 
20 wherein said at least one second restricted orifice 

(22) is provided in the hollow body (18) adjacent 
said flange (18a). 

9. A container as claimed in any preceding claim, 
25 wherein said first restricted orifice (20) is defined by 

a passage (52) having a length which is greater 
than the width of the orifice (20). 

10. A container as claimed in claim 9, wherein the pas- 
30 sage (52) is tapered, and said first restricted orifice 

is defined at one end of the tapered passage (52) 
whose other end opens into the interior of the hol- 
low body (18). 

35 11. A container as claimed in claim 10, wherein the 
tapered passage has a length of at least 1.5mm. 

12. A container as claimed in claim 10 or 11, wherein 
the passage (52) has an included angle of taper of 

40 about 5 to 20°. 

13. A container as claimed in any one of claims 10 to 
12, wherein said at least one second restricted ori- 
fice (22) is defined at one end of a tapered passage 

45 (60) whose opposite end opens into the interior of 
the hollow body, with the taper decreasing towards 
said lower restricted orifice (22). 

14. A container as claimed in any one of claims 10 to 
so 13, wherein the tapered passage (52 or 60) is 

formed by a nozzle which is disposed within a local- 
ised recess in the hollow body (18). 

1 5. A container as claimed in any one of claims 3 to 14, 
55 wherein the flange (18a) projects no further out- 
wardly than the outer periphery of the hollow body 
08). ' 
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1 6. A container as claimed in claim 15, wherein the hol- 
low body (18) has a neck region (18e) from which 
the flange (1 8a) extends outwardly. 

17. A container as claimed in claim 1, wherein the hoi- s 
low body (18) is defined by an outwardly facing 
recess (70) in a base wall (10a) of the container 
(10), and by a closure member (78) closing said 
outwardly facing recess(70) 

10 

18. A method of manufacturing a sealed, openable liq- 
uid container as claimed in claim 1 , said method 
comprising the steps of: 

(i) inserting the hollow body (18) as defined in 75 
claim 1 into a container (10); 

(ii) with the hollow body (18) being gas-filled, 
partly filling the container (10) with liquid (24) 
so as to leave a primary headspace (26) in the 
container (1 0); and 20 

(iii) sealing and pressurizing the container (10) 
to a pressure greater than atmospheric pres- 
sure, whereby the interior of the hollow body 
(1 8) becomes partly filled with liquid so that (a) 
said at least one first restricted orifice (20) 25 
opens into a secondary headspace (23) 
defined within the hollow body (18) above the 
liquid therein and (b) said at least one second 
restricted orifice (22) is submerged in the liq- 
uid. 30 

19. A method as claimed in claim 18, wherein the hol- 
low body (1 8) has a flange (1 8a), and is provided in 
the container (10) by securing the hollow body (18) 

to the container (10) so that the flange (18a) is in 35 
engagement with a base wall (10a) of said con- 
tainer (10). 

20. A method as claimed in claim 18, wherein the hol- 
low body (18) has an open end and a flange (18a) 40 
surrounding the open end, and is provided in the 
container (10) by securing the hollow body (18) to 

the container (10) so that the flange (18a) is in seal- 
ing engagement with a base wall (10a) of said con- 
tainer (10). 45 

21. A method as claimed in claim 19 or 20, wherein the 
hollow body (18) is secured within the container 
using an adhesive (16) which is disposed between 

the flange (18a) and the base wall (10a) of the con- so 
tainer (10). 

22. A method as claimed in any one of claims 1 8 to 21 , 
wherein before the container (10) is partly filled with 
liquid (24), the hollow body (18) is flushed with a ss 
non-oxidising gas by passing said gas into the hol- 
low body (18) through said at least one first 
restricted orifice (20) so that air within the hollow 



body (18) is flushed out through said at least one 
second restricted orifice (22). 

PatentansprQche 

1. Verschlossener, zu 6ffnender FlQssigkeitsbehaiter, 
der auf einen uber dem Luftdruck liegenden Druck 
gebracht wird und der so teilweise mit FIQssigkeit 
(24) gefullt wind, daB in dem Behaiter (10) ein pri- 
mSrer Luftraum (26) und ein HohJkdrper (18) defi- 
niert werden, wobei sich in dem Hohlkarper (18) 
zumindest eine erste verengte Offnung (20) befin- 
det, welche die Verbindung zwischen dem Inneren 
des HohlkOrpers (18) und dem Inneren des Behai- 
ters (10) herstellt, wobei das Innere des HohlkOr- 
pers (1 8) so teilweise mit FIQssigkeit gefullt ist, daB 
sich die zumindest eine erste verengte Offnung 
(20) in einen sekund&ren Luftraum (23) Offnet, der 
innerhalb des HohlkOrpers (18) uber der darin 
befindlichen FIQssigkeit definiert wird, wenn sich 
der Behaiter in der Ausrichtung befindet, in der er 
geOffhet werden sol), wobei dfe zumindest eine 
erste verengte Offnung (20) eine solche GrOBe hat, 
daB sie, obwohl sie mit der FIQssigkeit in dem 
Behaiter (10) in Verbindung steht, wirksam gegen 
eine Freisetzung von Gas aus dem sekundaren 
Luftraum (23) in die FIQssigkeit (24) in dem BehSI- 
ter (10) abgedichtet ist, bis der letztere gedffnet 
wird; 

dadurch gekennzeichnet, daB der HohlkOrper (18) 
wenigstens eine zweite verengte Offnung (22) hat, 
welche die Verbindung zwischen dem Inneren des 
Hohlkdrpers (18) und dem Inneren des Behaiters 
(10) herstellt, wobei sich die wenigstens eine 
zweite verengte Offnung (22) unter der wenigstens 
einen ersten verengten Offnung (20) befindet, 
wenn der Behaiter die Ausrichtung aufweist, in der 
er geOffnet werden soil, so daB die wenigstens eine 
zweite verengte Offnung (22) in die FIQssigkeit in 
dem HohlkOrper (18) eingetaucht ist. 

2. Behaiter nach Anspruch 1 , bei dem der HohlkOrper 
(18) aus einem Einsatz (14) besteht, der ein 
geschlossener Hohlkdrper ist. 

3. Behaiter nach Anspruch 2, bei dem der geschlos- 
sene HohlkOrper (18) einen Flansch (18a) hat mit 
dessen Hide er innerhalb des Behaiters (10) in 
Position gehalten wird. 

4. Behaiter nach Anspruch 1 , bei dem der HohlkOrper 
(18) einen Einsatz (14) umfaBt, der ein offenes 
Ende und einen Flansch (18a) hat, urn das 
AbschlieBen des offenen Endes durch eine Wand 
(10a) des Behaiters (10) zu ermOglichen, so daB 
das Innere des KOrpers (18) nur durch die vereng- 
ten Offnungen (20 und 22) mit dem inneren des 
Behaiters in Verbindung steht. 
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5. Behaiter nach Anspruch 3 Oder 4, bei dem die 
Wand (10a) eine Basiswand des Behaiters (10) ist 
und der Flansch (18a) im wesentlichen einem 
Abschnitt der Basiswand (10a) des Behaiters (10) 
angepaBt ist, mit dem er sich im Bngriff befindet, 
und der mit dem Flansch (18a) im Eingrrtf mit dem 
Abschnitt der Basiswand (10a) in dem BehaHer (10) 
gehaiten wird. 

6. Behaiter nach Anspruch 3, 4 oder 5, bei dem der 
Hohlkdrper (18) in dem Behaiter (10) durch eine 
Schicht eines Klebers (16) gehaiten wind, die sich 
zwischen dem Flansch (18a) und der Wand (10a) 
befindet und die auch dazu dient, die Verbindungs- 
stelle zwischen dem Flansch (18a) und der Wand 
(10a) abzudichten. 

7. Behaiter nach einem der vorhergehenden Anspru- 
che, bei dem die. wenigstens eine erste verengte 
Offnung (20) in einem oder angrenzend an ein 
Ende des Hohlkdrpers (1 8) vorhanden ist, das ein 
oberes Ende ist, wenn der Behaiter die Ausrichtung 
aufweist, in der er gedffnet werden soli. 

8. Behaiter nach einem der Anspruche 3 bis 7, bei 
dem die wenigstens eine zweite verengte Offnung 
(22) in dem Hohlkdrper (18) angrenzend an den 
Flansch (18a) vorhanden ist. 

9. Behaiter nach einem der vorhergehenden Anspru- 
che, bei dem die erste verengte Offnung (20) durch 
einen Durchgang (52) mit einer Lange definiert 
wird, die grdBer als die Weite der Offnung (20) ist. 

10. Behaiter nach Anspruch 9, bei dem der Durchgang 
(52) konisch zuiauft und die erste verengte Offnung 
an einem Ende des konisch zulaufenden Durch- 
gangs (52) gebildet wird, dessen anderes Ende 
sich in das Innere des Hohlkdrpers (18) dffnet. 

11. Behaiter nach Anspruch 10, bei dem der konisch 
zulaufende Durchgang eine Lange von wenigstens 
1 ,5 mm hat. 

12. Behaiter nach Anspruch 10 oder 11, bei dem der 
Durchgang (52) einen eingeschlossenen Winkel 
des Kbnus' von etwa 5 bis 20° hat. 

13. Behaiter nach einem der Anspruche 10 bis 12, bei 
dem die wenigstens eine zweite verengte Offnung 
(22) an einem Ende eines konisch zulaufenden 
Durchgangs (60) definiert wird, dessen gegenuber- 
liegendes Ende sich in das Innere des Hohlkdrpers 
dffnet, wobei der Kbnus zu der unteren verengten 
Offnung (22) hin abnimmt. 

14. Behaiter nach einem der Anspruche 10 bis 13, bei 
dem der konisch zulaufende Durchgang (52 oder 



60) durch eine DOse gebildet wird, die innerhalb 
einer drtiichen Aussparung in dem HohIk6rper (18) 
angeordnet ist 

5 15. Behaiter nach einem der Anspruche 3 bis 14, bei 
dem der Flansch (18a) nicht weiter als der AuBen- 
umfang des Hohlkdrpers (18) nach auBen vorsteht. 

16. Behaiter nach Anspruch 15, bei dem der Hohlkdr- 
10 per (18) eines Halsbereich (18e) hat, von dem sich 

der Flansch (1 8a) nach auBen erstreckt 

17. Behaiter nach Anspruch 1 , bei dem der Hohlkdrper 
(18) durch eine nach auBen zeigende Aussparung 

is (70) in einer Basiswand (10a) des Behaiters (10) 
und durch ein VerschfuBelement (78). das die nach 
auBen zeigende Aussparung (70) abschlieBt, defi- 
niert wird. 

20 1 8. Verfahren zur Herstellung eines verschiossenen, zu 
dffnenden FIQssigkeitsbehaiter nach Anspruch 1, 
wobei dieses Verfahren die folgenden Schritte 
umfaBt: 

25 (i) Einsetzen des Hohlkdrpers (18) wie er in 

Anspruch 1 definiert ist, in einen Behaiter (10); 

(ii) teilweises Fallen des Behaiters (10) mit 
Flussigkeit (24), wahrend der Hohlkdrper (18) 
mit Gas gefultt ist, so daB in dem Behaiter (10) 

30 ein primarer Luftraum (26) bleibt; und 

(iii) VerschlieBen und Unter-Druck-Setzen des 
Behaiters (10) auf einen Druck, der uber dem 
Luftdruck liegt, wodurch das Innere des Hohl- 
kdrpers (18) teilweise mit Flussigkeit gefullt 

35 wird, so daB (a) sich die wenigstens eine erste 

verengte Offnung (20) in einen sekundaren 
Luftraum (23) dffnet, der innerhalb des Hohl- 
kdrpers (18) Qber der darin befindlichen FIQs- 
sigkeit definiert ist, und (b) die wenigstens eine 

40 zweite verengte Offnung (22) in die Flussigkeit 

eingetaucht ist. 

19. Verfahren nach Anspruch 18, bei dem der Hohlkdr- 
per (18) einen Flansch (18a) hat und so in dem 
45 Behaiter (10) durch Befestigung des Hohlkdrpers 
(18) an dem Behaiter (10) bereitgestellt wird, daB 
sich der Flansch (18a) im Eingriff mit einer Basis- 
wand (10a) des Behaiters (1 0) befindet. 

so 20. Verfahren nach Anspruch 18, bei dem der Hohlkdr- 
per (18) ein offenes Ende und einen Flansch (18a), 
der das offene Ende urnschlieBt, hat und so in dem 
Behaiter (10) durch Befestigung des Hohlkdrpers 
(18) an dem Behaiter (10) bereitgestellt wird, daB 

55 sich der Flansch (18a) im Dichtungseingriff mit 
einer Basiswand (10a) des Behaiters (10) befindet. 

21. Verfahren nach Anspruch 19 oder 20, bei dem der 
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HohlkSrper (18) innerhalb des Behatters urrter Ver- 
wendung eines Klebers (16) befestigt wird, der zwi- 
schen dem Flansch (18a) und der Basiswand (10a) 
des Behatters (10) eingebracht wird. 

5 

22. Verfahren nach einem der Anspruche 1 8 bis 21 , bei 
dem der Hohlkdrper (18) vor dem teilweisen Fullen 
des BehSlters (10) mit Flussigkeit (24) mit einem 
nicht-oxidierenden Gas gespult wird, wobei das 
Gas durch die wenigstens eine erste verengte Off- 10 
nung (20) in den HohlkSrper (18) gefOhrt wird, so 
da8 die Luft innerhalb des Hohlkdrpers (18) durch 
die wenigstens eine zweite verengte Offnung (22) 
herausgespult wird. 

15 

Revendications 

1. Recipient de iiquide etanche pouvant etre ouvert, 
mis sous pression & une pression superieure k la 
pression atmospherique et rernpli partiellement 20 
d'un Iiquide (24), de sorte & definir un espace libre 
primaire (26), un corps creux (18) etant cxmtenu 
dans le recipient (10), ledit corps creux (18) com- 
portant au moins un premier orifice restreint (20), 
etablissant la communication entre I'interieur du 25 
corps creux (18) et I'interieur du recipient (10), 
I'interieur du corps creux (18) 6tant partiellement 
rernpli de Iiquide, de sorte que ledit au moins un 
premier orifice restreint (20) s'ouvre vers un espace 
libre secondare (23), defini dans ie corps creux 30 
(18) au-dessus du Iiquide lorsque le recipient se 
trouve dans une orientation dans laquelle il est des- 
tine k etre ouvert, ledit au moins un premier orifice 
restreint (20) ayant une taille telle que, malgre sa 
communication avec le Iiquide dans le recipient 35 
(10), il etabfit une fermeture etanche et efficace 
contre un degagement du gaz de I'espace libre 
second aire (23) dans le Iiquide (24) dans le reci- 
pient (10) jusqu'a, Fouverture de ce dernier; 
caracterise en ce que ledit corps creux (18) com- 40 
porte au moins un deuxieme orifice restreint (22), 
etablissant la communication entre i'interieur du 
corps creux (18) et I'interieur du recipient (10), ledit 

au moins un deuxieme orifice restreint (22) etant 
agence au-dessous dudrt au moins un premier ori- as 
fice restreint (20) lorsque le recipient se trouve 
dans une orientation dans laquelle il est destine k 
etre ouvert, de sorte que ledit au moins un 
deuxieme orifice restreint (22) est immerge dans le 
Iiquide dans le corps creux (18). so 

2. Recipient selon la revendication 1, dans lequel le 
corps creux (18) est compose d'un element d'inser- 
tion (14) constitue par un corps creux renferme. 

55 

3. Recipient selon la revendication 2, dans lequel le 
corps creux renferme (18) comport e une bride 
(18a) permettantde le fixer dans sa position k I'inte- 



rieur du recipient (10). 

4. Recipient selon la revendication 1, dans lequel le 
corps creux (18) comprend un element dlnsertion 
(14) comportant une extremite ouverte et une bride 
(18a) pour permettre la fermeture de I'extremite 
ouverte par une paroi (10a) du recipient (10), de 
sorte que I'interieur du corps (18) ne communique 
avec I'interieur du recipient que par Fintermediaire 
des orifices restreints (20 et 22). 

5. Recipient selon les revendications 3 ou 4, dans 
leque! la paroi (10a) est une paroi de base du reci- 
pient (10), la bride (18a) s'adaptant pratiquement £ 
une partie de la paroi de base (10a) du recipient 
(10) dans laquelle elle est engagee, et retenue 
dans le recipient (10) par la bride (18a), engagee 
dans lad'rte partie de la paroi de base (10a). 

6. Recipient selon les revendications 3, 4 ou 5, dans 
lequel le corps creux (18) est retenu dans le reci- 
pierrt (10) par une couche d'adhesif (16), agencee 
entre la bride (1 8a) et la paroi (10a) et servant aussi 
k assurer la fermeture etanche du joint entre la 
bride (18a) et la paroi (10a). 

7. Recipient selon Tune quelconque des revendica- 
tions precedentes, dans fequel ledit au moins un 
premier orifice restreint (20) est agence dans une 
extremite du corps creux (18) ou en un point adja- 
cent k celle-ci, cette extremite etant une extremite 
superieure lorsque le recipient se trouve dans une 
orientation dans laquelle il est destine k etre ouvert. 

8. Recipient selon Tune quelconque des revendica- 
tions 3 a, 7, dans lequel ledit au moins un deuxieme 
orifice restreint (22) est agence dans le corps creux 
(18) en un point adjacent k ladite bride (18a). 

9. Recipient selon Tune quelconque des revendica- 
tions precedentes, dans lequel ledit premier orifice 
restreint (20) est defini par un passage (52) ayant 
une longueur superieure k la largeur de I'orifice 
(20). 

10. Recipient selon la revendication 9, dans lequel ie 
passage (52) est effiie, ledit premier orifice restreint 
etant defini au niveau d'une extremite du passage 
effiie (52) dont I'autre extremite est ouverte vers 
Tinterieur du corps creux (18). 

11. Recipient selon la revendication 10, dans lequel le 
passage effiie a une longueur d'au moins 1,5 mm. 

12. Recipient selon les revendications 10 ou 11, dans 
lequel le passage (52) a un angle inclus de I'effile- 
ment de I'ordre de 5 k 20°. 
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13. Recipient selon Tune quelconque des revendica- 
tions 10 k 12, dans feque! ledrt au moins un 
deuxigme orifice restreint (22) est dgfini au niveau 
d'une extrgmitg du passage effilg (60), dont I'extrg- 
mitg opposge est ouverte vers llntgrieur du corps 5 
creux, reffflement gtant rgduit en direction dudit ori- 
fice infgrieur restreint (22). 

14. Recipient selon Tune quelconque des revendica- 
tions 10 & 13, dans lequel le passage effilg (52 ou 10 
60) est formg par une buse agencge dans un gvide- 
ment localise dans le corps creux (18). 

15. Recipient selon Tune quelconque des revendica- 
tions 3 & 14, dans lequel la bride (18a) ne dgborde 15 
pas davantage vers I'extgrieur que la pgriphgrie 
exteme du corps creux (18). 

16. Recipient selon 1st revendication 15, dans lequei le 
corps creux (18) comporte une region de collet 20 
(18e) a partir de laquelle la bride (1 8a) s'etend vers 
I'extgrieur. 

17. Recipient selon la revendication 1, dans lequel le 
corps creux (1 8) et dgfini par un evidement orients 25 
vers rexterieur (70) dans une paroi de base (10a) 

du recipient (10) et par un element de fermeture 
(78) fermant ledrt Evidement orients vers I'extgrieur 
(70). 

30 

18. Procgdg de fabrication d'un recipient de liquide 
gtanche pouvant etre ouvert, comme revendiqug 
dans la revendication 1, (edit procgdg comprenant 
les stapes ci-dessous: 

35 

(i) insertion du corps creux (18) comme dgfini 
dans la revendication 1 dans un rgripient (10); 

(ii) le corps creux (1 8) gtarit rempli de gaz, rern- 
plissage partiel du recipient (10) d'un liquide 
(24), de sorte k gtablir un espace fibre primaire 40 
(26) dans le recipient (10); et 

(iii) fermeture Blanche et mise sous pression 
du recipient (10) & une pression supgrieure a la 
pression atmosphgrique, llntgrieur du corps 
creux (18) gtant ainsi partiellement rempli de 45 
liquide, de sorte que (a) ledrt au moins un pre- 
mier orifice restreint (20) est ouvert vers un 
espace libre secondare (23), dgfini dans le 
corps creux (18) au-dessus du liquide qui y est 
contenu, et (b) ledrt au moins un deuxigme ori- so 
fice restreint (22) est immergg dans le liquide. 

19. Procgdg selon la revendication 18, dans lequel le 
corps creux (18) comporte une bride (18a) et est 
agencg dans le recipient (10) par fixation du corps 55 
creux (18) au recipient (10), de sorte que la bride 
(18a) est engagge dans une paroi de base (10a) 
dudit recipient (10). 



20. Procgdg selon la revencf cation 18, dans lequel le 
corps creux (18) comporte une extrgmitg ouverte et 
une bride (18a) entourant rextrgmrig ouverte, et est 
agencg dans le recipient (10) par fixation du corps 
creux (18) sur le recipient (1 0), de sorte que la bride 
(18a) est engagge de mani&re gtanche dans une 
paroi de base (10a) dudit recipient (10). 

21. Procgdg selon les revendications 19 ou 20, dans 
lequei le corps creux (18) est fixg dans le rgcipient 
par I'intermgdiaire d'un adhgsif (16), agencg entre 
la bride (18a) et la paroi de base (10a) du rgcipient 
(10). 

22. Procgdg selon Tune quelconque des revendications 
18 a 21, dans lequel, avant le remplissage partiel 
du rgcipient (10) de liquide (24), le corps creux (18) 
est purgg par I'intermgdiaire d'un gaz non oxydant 
en faisant passer ledrt gaz dans le corps creux (1 8), 
a travers ledrt au moins un premier orifice restreint 
(20), de sorte que Pair contenu dans le corps creux 
(1 8) est purgg & travers ledrt au moins un deuxigme 
orifice restreint (22). 
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